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(57)Abstract 

PROBLEM TO BE SOLVED: To eliminate irregular parts which are 
made high of a magnetic data storage disk by bringing an MR 
(magneto-resistance) head into contact with the irregular parts 
which are relatively soft in order to errode the irregular parts by 
friction. 

SOLUTION: The irregular part 245 which is made high of the 
magnetic storage disk is removed by eroding the irregulart part by 
friction while bringing the MR head into contact with the irregular 
part which is relatively soft Here, the head can be brought into 
contact with the irregular part by being prolonged in the direction of 
the disk while selectively increasing the read bias current of the MR 
head. An advantage removing such an incomplete irregular part is 
that a thermal asperity to be generated when the head is 
unexpectedly brought into contact with the irregular part which is 
made high at the time of reading data is easily eliminated. *** 
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1 

JfflfiSfift^tftffifcJfc* It, 

ME— :v Kfi«fe««^— «t 0Jt«WW 

siesta;* h9«(7$:&iiftf&y)m* 
rat* Mffi^^^^^^-r^afrfa^^ K^ifjiss^/jx^ 

lffilBLTffi«ft«\ fuE^>r **<&iSiWft@tteU:j; «9mJ 
1 IS«c0^ft 0 

S***&-**;*y td**2E*0*ffi 0 

fiofca-f . ^ — * £:^i-ff If— ^/U • T^-<U 

[I»#:*g5] ME^a^^y^fi, .fluEx^^^/j^S? 
lofct^ • -r — ^£rig-?-{f -*vu • T^-<!J 
^-f SrflWiJi-S^^y^Sr^tf. l Ett*>;frffi D 

[IS*II6] HfrE&fcb*^ 5/^*1, WE?*-* 

[W*35 8] «rEBIE^^2xP r ttlWE7*-f ^^«r«*El 
ECS*, ttEHK^ft< £ lo-eWE*a*t^3x 

[»*qi9] TWEIiie^^y^ttWE^-f ^^S:*»lil 
HUE*-*, Wz«rE^<**«:E]<ES-B\ »EK*5^ 

s/^Sr^ftf, 1(1**1 E*^)*ft. 



(2) WBB 5 ? 1 0-2 4 1 3 3 3. 

2 

IS*:^ l E«t0^fe 0 
!»E*«ai]»OttMlCf5«F LT, 

JfflE«ffi<&*«»]ffi i 9 titliWWftWfc^tf^- 
70 * ■ T^ir* ■ K*ME7jftMtt<r£tr h?y^± 

2] SuE— 2/ Ktt«««a^ h?-rrSr-& 

[»*xbi 3] mJE— ^ K*i»ii^3B^Sr^. B9E— 

y k dimmer 5 * 7 s - y -7te&m&&m* tewm s n £ # 

[BI#S15] JUCfciWStttE^yy^tt, fliE^ry 
KO^«jffi ^ dSmfE^ 4 * ? KM Lt /h $ < 4 5 * T^ffl 
E— y K^a*S:±Jf 5*7^:/£r&^, 0[$tbK$» 
JUE^s/ KSrWE^^^^SB^felBISL-CffiKWt, 
SuE-r ^ > ^ L/c t # ^mE7«B0n <t ^ 

6] m^-pmi&Tjxfnmmn&i&m 
*j&vm<x&<D*^?y$:mrr'tz>titb. Tit* sum 

lRl^R4feW««ro h7-7^ Sh7'7^<^l ofi 

S(rE38jB»^ttffl*-«« LT, 
^ WE^SttSr^tf MEK^tx- ^ EtS^ 

^ * * J: 0 t> it«W«K*»««:^*, a^fifet^ h 7 

[ff#JSl 7] Kftij^Wr^maSrii^fflrE^yy 
SHE— * K<o«»iiBi$^miEf^^^^ic#LT/h 

50 3^ StlE— ^ KSrSftE^-f ^^«ffi*»?> 
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*1 SmWLCOZfvy^J* • h Q 
[ffi*qil 8] WIB^y KtWia38jB*o«*»tt«cJ: 
9 mJiE-r ^ * * *E0«&fe*rtt 0 f-SUISx^ * 
^SrBfiStS^fy^tttf, 1***1 7E«cco:/n 

ho 

[S***l 9] mffittffi^^^^i, WE^-f 

9T4*W&\1r**7'y'7*'£t*. fit**l 6E*W>:/ 

[f?t**2 0] «HB*Ul^^iy^ , tt, h&Et^ 

yf^WJtS^r^^^ fit**l 6fS«c^^ 
p^7A • h 0 

[fi**2 l] JIWEttUl^yy^tt, mUy*** *?1>>h 
7- cb tc J: o TflsritS *t« fctS^ff *KBf JE 

• T^y^-f SrWiJi-S^^y^fc-fctr. Sf**i6 
E«©^d^7A - :/n^ ho 

IeHHlte$itS^7 1 ^^Sr-&tr, ft** 1 6ieiS;0;/n >/ 
[fit**2 3] ttE^yKli7^f a x-#lc«tS 

ASrJBIS^IIBIc^KiS^a^T 1 -/^*:*^ S***l 6 
EttOT'n^A - :/n^ h 0 

y K^EV^JMBMHrfS. ltt**l 6E**>:/.u^7 
A • /p^ h 0 

[1***2 5] iWSaiiHg^^y^ttflfrflE^^^^Sr** 
IeIIsJIkS^S;*^*:/*^^ 3EK:, SifEv*-* 
(BS*. ffiEKBiU^r^WaESrJt^-ri:*^, litre 
^ y KSnMrESftBlfeSr^tr KL# Lt«*HlK:« 

if y J* • -J*?* ho 
[1**9(2 6] HE^y KBta*«?m, Hie, 

§***i 6E*o:/p^7A • :^n^ ho 
[§§**2 7] Bmf-^lBltf-f^^o^aB^fift 

m*bnWL<Dm$k<0 h7?9 Sr&3^ %%h*7 y?<Dl oil 

*«wi a * * tr - * ekt* >f * * s> »5 m 



(3) #rH3¥ 10-241333 

£^tj\ ^d^^a • h 0 

[IS** 2 8] WIB^y Ktt«ft»0t^ 
10 ioTfTtoh,*. »**2 7|EfcC0^D^7^ ■ 

* ho 

[1***2 9] tfJfS— y Ktt»ii**-?-"4r**. iWE^ 

^mSESrii^i-^i:(CJ:oTtT^tt5, 1***2 7|S 
m^u^^Ms • h 0 
[1***3 0] miE^y KttSHR*^*:**. SMB*^ 

(CioTtf^tl^, !f**2 781^0^7^ • 7* 

ho 

20 [1**93 l] afttilfSlHE^^y^tt, AME^* 
K<D#»i« $ ^HrlEx >f * * KS* LT/h S < ft S * -CW 

e^* Kotassriifs^xy^*^, %m>m^z 

It, *tE^^^**»^0*sLfci:*lcJWnE^iMJ« 
fc^««ds#P>n*/hS*-C*>*. -1***2 7|S^CD^ 
d^/^jU . zTv?? ho 

[f***3 2] ^-f ^^aiBHaftSKtfTOfta^-^E 
fflET f w^^*ffi^jS»S:Si9l»<fca?>, 

fie h 9 ^ <o i 

*WB*fi*«r*trh9^^±«c, SfiE^^-^ElS^ 
^r-yXk. 

«:*tf, «ft^-^E*3Sll. 
50 [IS** 3 3] BEBt9^r^«S85Srlt J t>-r*!rE^7 t y 
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5 

T"!*. USERS' Y<T>m&fo £ ftmSrf JXfiZtt UT/J> 

w&m&ZK.. flnta-^y K&irfjE? f -r.**3iEA»e> 

SIRS LT&gtttf, Sdffix-f^^rojg^J/ilsItetiiJflS 

[§S#J13 4] MIENS' KimlE^ie^jfs^fiifcJ: 
9 mJE^-r * ? ^Bo^igfefci^i- J: o f-mlEx -f * 

•^-^EtiglBo 
[IS*313 5] fWE&tii^S'^tt. idlEf^ lb 

yf-f Sr»9Ji-S^yyrS:*tf. 3 2 E®roB£ 

^■r-^EttSlfio 

[IS*rS3 7] mlE&tti^-r y:m, ftlEr^ 

x-^stkhs r t ic j; o -cms § tL5 m^m-^i-M^ 
EfcwaftT*- * laitsc 

fca.— - ^-^tcm-f S> SS*J®3 7EttroB£&9* 
-*Et££lfi„ 
[S3M3 9] i!uEm^{§^l2iiuE^^«-E1&£;ft 
fc-tf— # • r-*-lcMt5, Jt#3C 3 7 ftMioM&f 

11*14 0] BWElHWE^yy^ttlKna^-f ^^S:** 
01e]fe$-y:5^x->y^^tf. fg*rg 3 2 ISflcWa^ 
-*Et§:!g!Bo 

[»#rg4l] flrE?^;**tt«*©&je*&«ro, If 
#313 2i2tt<0«a^7 ? -*!21&£iao 

*5iM*«:«tr. W#*3 2E*©«ftf*-*E1*aSflt. 
[IS#^4 3l HWa«»i«)«:«*«r$tf. fSjfcJJU 2E 

[tt*54 4] iftE^s/ KIST^^a^— ficmmz 
ti. mflBfilAfttt^y^a. UMB^y K«:lWE3?fi» 
Sr-^tf h9s/^fc/g-*HirSfc«>, • T— 

is® eoem-r - * fettle. 

y Kd«S:vMc*«{fl5*fS, St* 3 ! 3 2 IS*roe^x - 
*E*3S«. 

huIe^&^w r*mzi££Ji^-ri:#<c, hue 
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9igL->7 h^-yrS^^^ySr^tf, ft#Jl3 21S«co 
KS^-^EISgB. 

[fft*if 4 7] JIWE^y Ktt»ii*3ll**r**, HK, 
JHrEttttO'W-T^Mtt**!^-*-**, SSi^^^t 

3 2E®<OK^-r-*Etl£iB. 
[I*#JI4 8] ^^^tB^li(S¥a^^^— *iS 
ttx-f <!:. 

/0 WIS*SA>e>7*-^Sr^Sl9. SEt*— * 9 ft 

* * J: 9 JttfcWWStfcfcR-cfc 0 . 
rSr»oK«i9 3(5-T-Sr^tf, «*fi6t^;/ K*«»t**t 

[«*fl4 9] fldlS— y Ktt«j!tfi6t^ h?^/^ 

9 -< wad s *t 3 be& t» r * mm, * m w r t 

ii^-miiftSrii-^-rr tlcJ;oTtf*?tt5, it#JS4 8E 

[IS#JS5 l] StFE^y KI4JPJR*-?- BiJE^y 

^0 tcioTfT^tvS, 1**114 8E*W>8*^-*Etft§§ 
Bo 

[si^iIS 2] ©S^ilfStflE^^y^fi, WE^y 
Kco^iiji^^d^BfrEx-f ^^tc*TLT/h$ < ^5*X-mi 

it, HuE^-f ^^i«*»KEHEUfc t # izffif&^mm 

^^-^fSS^Bo 
[IS#JI 5 3 ] S«lE^^I']^lifltiE7 : ''i-^ * K@*-e& 
50 U^ft»«r4tf, fi# J l4 8E«c<0«^-^Ett^ 
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[»*« 5 4 ] gfjie^aaij^ituiax ^ * ? 

[»W<0«M»ftIftW] 
[0 0 0 1] 

SSttlMMP] ttacffiffi (MR) 

— r/ KSrfUJBLfc— * K • "r-< • Tty^y^o 

sA-rSw^fcjzo-t. as^— * ist&x <r * * oig < 

ftofc3p«HB»*:HiJ|»-J-6*tt, MUfcUVn^A . 
/p/^ H^Hf 6o MR^7 Ktt, #Jx.l;£MR — s/ K 

[0 0 0 2] 

KOloliK»*)/ti4^r/ K 

[0 0 0 3] MR^y KteSmrV*^ • K7>f^ • > 
XTM><D&&Ut LtlgtfcSo MR — y KOtt5^>« 
■$1-13:— y K£^>f ^^<0«»W3«ft^«#bftl\ 

^a#co^{fcu- hSr^ttJ-TSo MR— yKttHfilOt 

— y Kfi, "MR7 h9>f ^tl^tfttSWv^m*^ 

[0 0 0 4] :wr^ K^-Y^ttBjSiattaJftSrtfc 

KlUjf^-rSo JtrftffttCf*, MR* h7-f ^tggtJ&S. M 

r* by^^com^mm-r^'f^ x?<Dmmci£mi>x 
mt-rzo mr* hy^c zf&-i£<DWLffi'em9h£ixz>m 
£\ mr* vy4 7<nm&&T\tt<ofcmz)km'rz>* 

££oTMR* h7-f ^CDSJEtt, T^^^SffilC^:^ 

XV s ^ * ? mmcmm £ tiitm^m^ikm ztiz> 0 

[0 0 0 5] MR— y KttflJjK(l^:# *>5*Sf^O 
K^KWSrStt^-n^ " JrffWi-liMR* h^-r^co 

AMd, MR* H^-f^OiJDjRirftaUClCC-caEfb-ra. 



(5) ^gfj^ 10-241333 

.5 

*lC*fc*#<»4t5o L/pLMR^h7'<7 p lt m 

[0 0 0 6] MR^y K^Sfitlit^^5tiTg: 
!9#4o 0»Jx.tfMR— * Ktt, x^***ffi<b%«rt<Z> 
*flfe. m&<D%L*m<DimVa<$s 1^***3nOiiKft 

[0 0 0 7] :^)J: 5*S?ttOjfe*, MR — y Kf4, M 
R* h7-f ^Sr^i^TiOfRStLSo MR^h^^JO 

r->f (thermal asperity) " <!: P^f^tt^o Lt^L&S^-t 
^y^*<^^ijtea»&i*ft, MR— ^/ K^^com 

•»>-— • r*-<y ^mklv kolq^-y* 

20 /i*i*MR— s> KOffi;^f^£:EL<^lT-#ft<ft9, 
[0 0 0 8] ?t£^7— ttv^%u^5/j:»-e*ffift 

S 0 ft!l0^7--"e^c^:-r>f *^cox— ^^"SSStt)"^ 

-f * * Jc«a^ii4ixfc*-^fi^iE L < m&tbtite^ 
fi\ — s/ h7 7^^f)St#'-CBglfc h^!V^^ 

riS3£ • T*-<y 7 t >f36Stt9ig$ixS4&-& 

[0 0 0 9] Sul2coJ:9lc, mmrr<4*2 • K9>f ^ ■ 
i/^r^(7)f— • r*^<y x-r f^. mr— ^ K&fig 

[0010] 

-^yu ■ r*^y -r-<oBajHS:»*i"Swi:Jc:fcSo 
[0 0 11] *^0^fi. JE£<, ^aa«S8S:«*fcJ:»)* 

^r-rafc^. mr— y b'&tt&fty? bttmmmzm 

[001 2 ] 
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(6) 

9 

T*fc5/j>t>L*LftV\, MR— y Ktt, «x:tfMR^5/ K 
[0 0 13] ftfe<o*16«-ett, 

tt±(f (burnishing) KttMilr^itibS, * 
5 0 

[0 0 15] 

^fcj; ^UST't-se^-^fElt^^^^ 1 0 0\cm 
■f^o — m^Tjk-tt. ^f^lOOfilBM^f^S 
6G9124t>(^^- K7^^ (Ultrastar<i:Pffm 
6) tC^mi-^w t^t?#^ 0 Ultrastar (3 
3. 2. 03r#/M h<^f>f • K5--<:/ 

T\ IBM AS/4 0 0-7'>y(Cffi^f)tlSo IBM 
£ AS/4 0 0(3^-f;ftt> International Business Mac 
h i ne sCo r po r a t i on <D * a R t/ * cofdl CO H (£ is It 5 ^ "0 

[0016] A lOOIt [H]gS(7)(BS^f^ ^ 40 

* 1 0 7<Oifi<JC«#$ix5*»^E»/?f^^ Kl 
0 5 3r^tP o 7^^i0 7(j:W^t o yK/H0 9 

— * Kl 0 SliT^^aLai— • 7 — A ill Kjgfie* 

ix5o r— a nut t 5 ^ I07^h73/^ (El 
^fcL) (C*rUT— * Kl 0 5 Sr*a*fiHcfitK«-»t 

[0 0 17] K/u • ^ i:7^f-ax-^ . zi 



WWWl 0-241333 

• T-ix 1 1 1 <DfM£gttf£o 0 &fE^/S3£^ 
y Kl 0 5tt«a0 tSai^^lR^ (El^ft L) fr-^tf 

o sms, siA^^-iir-Am^^ (ae : 

Arm Electronics) ^^a-;H 1 3l£^$!£;fx5o 
v^-/H 1 3tt*ftO»45t^3y#-*yhtt 

^fCffit Kv-f 1 3 6(3. v^— ^£7^*^ 1 0 7<D1 

^{irf—^ • ft^/H 3 4*>ib> l^SIl 1 StCj: 
0iSI<b*L5o * • ^«Y*/H 3 4*3, 41/2 — 7*. 

>Y * 1 2 1 (C J; 9 X — ^ • 13 4 KgM^Sttfc 

7 P Dt^1M3 2iaoTfi$tl5 0 /Dtyfl3 
2(3, ^Jil^-f ^ u /Dir yf t^M§]4r i/^ 

[0018] ^ya-;u l l 3f3£tf:, MR/^7^S 
«114 0, ^y7^13 8*<Z)K»9t^3>* 
— hSr'STtp. MfflSBi 4 0 <t:/y 7^1 3 8(3 

o i ict ym&ym^-icmmzti 

5 Q MR^r^fpJWKKl 4 0(3. f^^^l07^) 

JC-t-SBKBiD/f?^^ Kl 0 5^MRK»9 3B^fit 
J&-t"S. MR^-YT*ttStliga&l 1 9^riiLT^nir 

f^no 7/j^ss^^tb/c«7 :? -^^^tfm^-(3^ , y 

T^^l 3 8\C£oXtgm£tl. SEttl 1 7^ilL"C^ 
— ^ • ^-^^/U 13 4 (Ci§^tl5„ y^oir 13 2 
(1, SjRl 1 7MUr-^ • ^-^^/uco^-^O 

[0 0 19] 7 tl 3 2<i4fc, y^-yu • =i 

• ^l/V~-#m<D**V. * (I2*&L) t$lj 
»«*S:SE*-rafc«>>f ^? — ~7*-<< * l 2 3Sr-^tPo 
[0020] rsKffi9/f?^— s/ Kj S2Jc, BSr^f 

^^251 fcOBB«**b«K«lO./|fife^y K2 9 0 (Oft 

mm<om&ic^\,\x{&<Dt$m&7fi'to ^ y K2 9 oti— 

y K10 5 0ttf0 1o^f 0 r^^25 1 (3^>r 
l o 7cof£E^io^^-To *»M^'fflv^5>*bSBl 
ffit9/ff*— 5/ K2 9 0(C(3. JH&tOEi:Tr;h,*-C<D 

K2 9 0(3^il(C(3A : 7^^2 3 5^yy h«(C^ 
ft&tlZ> n ^7>f^2 3 5^7^7yy^i249 

[002 1] ^yK2 9 0tt» 1 ^(C&ofc^^ v-— A- 
K 2 3 7 , 2 4 1 <Dr$tcmi)*tl1ZMRmWL *) 2 3 1 
("^h^-r^") Sr-^tTo y-^K2 4 10g(C(t # 

mxmf&£titcmmmmm*RTsmm)i 243/241 

[0 0 2 2] 31 T • *<T y >-^® 2 4 9(3, m^^-^ ^ 
^25 10«H±0»JI9Sttfc*>S»iJ!li«$ 2 4 7t'g 
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ffi (elavation) 2 4 6^ffo 0 

$L\iz>^tfr&>z> 0 fticm^tck&i*). mffittmrnn 

d s fc 5 K2 9 0 £7^** 2 5 1 /j^O^ 

5It*fc5. w<Oj;5*a53?tt. JfiStf>S5^MR* h 

:/2 3 1 tc± 0^|lSi>S«EBi9ft^C3i5-dS^i: 

[0023] ^7-^^2 3 5f3\ frSlCfii, A 1 O2, 
TiC/AlaOa ("N 5 8 "<b Lt^flbtl^) , «Mb*> 

K2 9 o^*«S3R«ryu^^«t<o{fe<^ia«3**R^ 

5 0 ^7>f^^7K2 9 0ll WiStCfi, ^K2 9 

0. ^7^^2 3 5^ mm. aawpa* s 
^p^tc^oT> »aicr±^ w 251 (DmwR^-c 

[0 0 2 4] 9 OfctSfc, »a»itt^y K2 9 

0«rJPJ»1"Sfc», il^W(cS^k$ttS*0flft?S^2 5 
0 o Dmm* 2 5 0 fi^ 2/K2 9 0 «r*S— KflnJR 

5„ :^)fJ/j« : f2 5 0li $tt£fft> ^ 

fSt«tt§ 0 ^^K2 9 0^»t5-^tao 
-C\ iOHft^2 5 OICJ; K2 9 OttJBKU £0 

T-r ^ * 2 5 1 O^^e-r^o 
[0 0 2 5] Witt : *»M<Oft!i^««tt, ±lcJB'<fc« 

R— ;/ KSr«if^$*-5^ft^BB-rs. 

[0026] r{t z<njjmz. -m^am» 

W&isxj-J* 1 0 0S:lf§«^i:lcJ:oTllSt5 
[0027] {f-^eiUjSEftii. Mitfrptyti 3 2 
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0U£ Ut, ^x-^ffi1Sx>f h 3 0 0 m 

3) , DASDEMG6I (tt*©^-K- K?^:/'* 

y (ROM?) s ftlStS^S (CD-ROM, WORM 

[0028] fmf<D±»#>mti} *&m<ojjm<DW» 

-<7t^^— * Btfr>* -r A 1 0 0 £ «9 y 
K2 9 0JCBBLTSftWi-5o 

[0029] /Dir7tl3 2ll ^^^4 0 2T'^T 
5/^4 0 OriSRIteSfrfcSL ^^^4 04t7^^2 
20 5 1<0*B2 4 40^afliJ»fr«ia"r5 0 — 0iJiLT3£ 
^5 , ^aiUWtt^W * ^ 2 5 1 tC|E« Sttfc^— !f 
■ X— 7^^251 (CfStt^tL/cir— • 
*tc#£U#5. &£^S#J-m, 5p*fli]»«:, x-* 

J:or^ai$tb5o is XT J* 1 0 Ott^F^SiJSUSraolt 

D>/f±i/^^A 1 0 0^41:5x7-^^3- k~c 

30 [0 0 30] B5I1 r/U-rx^jJr^ 5 0 0S: 

— • 7^y7^{ 5 0 6tt**WJCffioTStf9 8**» 

5o ^^^4 0 4t;Wt-v;l/ • 7^!lf -f ft*t 
fc#>, -r — ^ • ft^H 3 4^f-^lcB^oS*fi£r3S 

[0 0 3 1] ^^^ 4 0 4"Cii!<fto^aiiJffl3&5ttttl 
^ti^i:, ^ t°> hvw • ^i7^7ax- ^ • 
Fd-7 1 3 0li#i:^^^ 4 0 6t\ *m*ftfc*« 
lij^^r-^^ h77^ *cfiE» «9 /H K2 9 0 Srffil 

f+ftSo ^^^ 4 0 6Og, K2 9 Ott5Faii]SB2 
4 5 ^S^-T^ «fc 5lC**t, 3F«flB»2 4 5*S«»JC± 

[0 0 3 2] -«i LT, MR^r^KWKIl 4 0 
Mt^y K2 9 0fc^m.m&2 4 5 t (^SttSi5 &t&± 5 
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4 0 8) 0 ffi&9s<>(T*mffi&ftft\£*:£<'rZ>^k 
X^ y K&Ad*±tf 9 . ^yK2 9 0 fry* << 7^251 

[0 0 3 3] r*U2, ^Jx.f^ I BM(DUItrastar^^^ 

s<Tti>h 17; y 7 >-<7 (Cif^-r o Tig/ScT' 

f)10ty^- h/HcfcSo ^ K2 9 0t 5 F«.lU^2 
4 5 COSMtCJi. 7^^251 fcmfc-rzfzw^M 

mm^y K2 9 o sr«tra <b#^«BijgB 2 4 5 tmm 

fciili, K2 9 0^7ttSUA2 4 5 £ 9 Jfri&ft^ 

[0034] »a*cii*#v^tta9/<>f r^««ds, — 

7K29 oo*Df»Jc^*«PM, *fcftfc-r>r i 0 

[0 0 3 5] tfc, 4 0 8 0ratd#5£^m«E K7 

— y K2 9 O^JE^PflftU ^ OjHHR^«-frlM**# ^ 

K2 9 0 ZMlCtim-rZ Z kX"^ y K2 9 OfiSEKSK 
ftofc 4 5 (Oir^e-r5o L/J»U -r^* 
^ 2 5 lioHS/jr^-^^oiW^Sr^tSfc*. « 

[0 0 3 6] 4 0 8<0ftfc>0tC* S^tt^OSfefi 

WiU, 4 0 9JPfRSI^2 5 0 L 

5/ Kl 0 5£>mflE*_htf 5wt#-Ct5. **^4 
0 8 <bI^«(C, ttlK&<>X'h£\t^m%ztof£^y K<D 
^£^££6, ^yK2 9 0^mmU2 4 5 fcgatt 
fStt*, i***? 2 5 l^[Hl«KLT^aiJSP2 4 5 ;6S 

— y K2 9 OSria#*sri:^3p«aiJffl2 4 5 

[0 0 3 7] ***4O8<0gL SHRfl'W 7 

RB^4 12{CJ:»9^^^40 8<7V^— ~y VaSPX 

a»tttS£*La. ftftXtetftl&fXi? 4 0 8/4 1 OAS 

9, l®#4 1 2tt*** 4 1 4tcit*. ::-Cy-^> 
*4 0 0tt»Tt5o 
[0 0 3 8] T^a^ftj ^^4 0 0 

t^^^^ 4 o 8coratc«E»u/<>rr^ttfflt^y— * h $ 

ftfcirt, ^ K2 9 OtCjt^SrffiLT, h7'7^^C 

= y>a.*DXibf^*ii*PS^:Sr:i:35ST-t-5. ^*^4 
0 8^-^^^iM^«t9 1 oeO^ffiT 



(8) 1 0- 2 4 1 3 3 3 

tt, *<fcofc*^ij»**tr^** 2 5 1 *1)mt$ 

-CSffl-T?#5tSfeix5o Wc^* K2 9 

2 5 1 £An!fM-6fc^ {fi^fil^^jfe^a 

h fc##W^«Ha»&iaaft-r S d 4: < »ffl-C* So 

[0 0 3 9] ffeOHlEfiaj : *W«B«T-tt, IftW<Ofc*tC 

[0 0 4 0] t^46d:Lt, **Wco«figlcB8LTJ&LT 
[0 0 4 1 ] ( l ) «»-r — Zffl&rr-i * ? <Dmffi(D$* 

ffiy^ * * liPB4>Htt<O«»<0 Y=7y? Sr£*. 
k. Sr^tf, ^fe 

(2) aK^^Mr^matsrit-^-rHuiE^^y^. flti 

50 fc<o»«S:»aic3i5»*/h$$-e*>5, S5I5 (1) 15® 

(3) mwf^^^^mu^. «rfa-^2x KtmiE«3B 

^b-f^^s/^Sr^tp, mJlS (2) IS«cco^rfe 0 

(4) SdE^m^xy^tt, huIE^^^^./j^^o/c 

^0 laS'J-r^^^^^^^^, BUfE (1) 1E®^*& 0 

(6) fluie^ty^T 1 ^^. ffiia-r^r^^/j^KStSc 

•sij-rs^^y^sr^tf. flute (i) is«o^fe 0 
(i) le^co^fe 

50 -fr, RleHEO^* < <h <> 1 or-ButS^®^ t ^ y K^S 
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^ic«*»«rt-* % «ne (i) is«o^ 0 

it. 5KlWEx-f **£r[§]te£-t*\ «rE8fc»9'M7* 
SSS^iS^-rtti-ffilE— s/ K*SfrE36jB4fc«r£tr h9 

*tr, fitriE (i) mmnxm. 

K^^^-tcEnAo-r^^^yrSr-Str, WIS ( 1 ) IS 

(11) «*8a«^>f ^^<0*ffi<o^jgfliJSPS:8ii9|»< 
*fttfcot, P'i>R#t<D®£fcCD f£h 

(12) tWIE^s/ Ktt«*«tt:^ h^-r ^Sfa^ mffE 
— y V^mWct Z>*Ty7\^ tm&j&Si* Vy^zf\c 

Huia (id E*o*ft, 

(13) ME—* Ktt»iMi***:**, HUE—* K£ 

ansa-*- s^T7 ^f*K»5i^3fi ^ tc^n^jp s n z> s&^m 
m.i:m j ^'tzt^x^xnt>ti^. me a d e*c<o 

(14) Suffix * KttaHRHll^Sr**, SUIS^^ KfirJlP 

XftfrtlZ. f»E (1 1) fSScC0*-ft o 

(15) i&£Sr±tf SmU^Ty?^ ME— y KO» 
ifti^ * *« ituEx ^ * * ld*t LT/h $ < 6 * T'iJJE- s/ 

* * *53fi»lcEWE Lfc # KiWE^aMffl fc cDftttas 
»&*L5/hSS-Cfc5, WE (1 1) Ett*>*ifc. 

(16) *K^r— pu&t * <Dmffi<D&myo&%i*) 
frstaLfcfi^eajBCffsr^tf^o^^A - h 

(17) RStJ^-f r^SfiESrif^-rmfa^^y^^ 



(9) WPJ^l 0-2 4 1 3 3 3 

6) Eft^n^A . i/n^* K 

(18) StrfS— y Ki:mffi35fi»^«»«ttlcJ:i9B(ri5 

mzitzxTyzf&^te. litre (i 7) Ei^/Di/y 

70 ^ • Zfu?f ho 

(19) iitjis&a^ir m^rf^^^t-hm^ 

7- y Zf%St*. MIS (16) IB«c^^n^ 

- zf*y? ho 

(2 0) mlfS^tti^^^^fi. StrlE-r^ ^^*»p>!«Sio 
Tt-^—^ • 7*— ^ • r^yr^ 

^ISlsS'JI-^^x^^^^tp, buIE (16) le^O^n^ 

(2D miBttai^^yrtt, Buia^^^^/j^x-^ 

^!)7>f zmti'tz^T-yzrii'Sts. wim (ie) iBgc 
^d^7A • y**?? ho 

(2 2) ftlfEElte^ 7- y ^li mjfSx W ^ ^ ^aSctellHjfe 
S-fra^xs^Sr^tN tulB (l 6) ISicCO^D^^A 

• -fx*?? h 0 

(2 3) 5/ KfiT*^3i— *tc3£*3;h,. tfjfs 

30 *im\z&W>£ J £Z>XT y^^ts. mm (16) Ett^ 
T'n^^A • zfvtf? ho 

(2 4) fflEiate^^y^tt^^^^^**ftiaiate 

S^td«»fi!tt-r5, mJE (16) t£M<Dzfu??j* • 
^n^^ h 0 

(2 5) i»Eia(E^^y^ , liffiE7 f ^^^S:**iaia<E 

K«:«WB«5iB4to«:#tr h7 y * tetter &&mzjgk*) m 
40 h^it^^x^^Sr^tp. itiE (1 6) E^OT" 

o Jfy J* • h 0 

(2 6) WrE^yK***^**^*:**. H*-. ^ifSS? 

ES^^«cSlin-rS^7 i ^^Sr*&tf, WE (16) 
E®C0^n^^^ - ho 
(2 7) ^x-^EiSx-f *^O^a<^ig!fe£Ei!3 

50 n^ht'fcot, h7 
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KftttKSr^tpf— * • T^ir* ■ ~*y K*r«fc««H*a 

*a*j\ z/o^A • ho 
(2 8) Sftfa— * KhMSftfifit;* h 5 ituE 

PP*D $ ti5 86S1 5 T ^ttflESrif^-r d £ J: o X ft 
t>frLZ>. mm (2 7) ES^u^A - ^fuy? h 0 
(2 9) mria^y mfti**^*^, mJE^ K«r 

ffi&m*1'Zktc£<DXftt>tiZ>. fuE (2 7) Etto 

(3 0) bu12— -x KIUWJR*^*:**, WE^s/ KSrJO 

TtT^ttS. ffilS (2 7) la^cO^cr^^A - -fu?* 
K 

(3 1) BUt*r±rfSlOTB^yy^*±, S»I2— -y K*>» 

— y K*Huf5x>r^^*S^e)fi8PSLTtta^^. ME 

365»P,n5/hS$-CfcS. fllTE (2 7) EflcO^n^ 

(3 2) ^^^^SiBBdMaffVaftBjRT*— *E«7*W 
*?t. iMrE*Hrt»&? f -*«rtttt!K f^-^$r^i- 

a s 3£»Sih,fcT^ • T-ASr&if^ K ■ 7 

• Tir^^U fc, 89ia— K • 7* 

ra'0ntt^a»^> h ^ ^ ^ «r&*. k k 9 ^ ^ © i oas 

i^Lt, ffTEftfi<lfe*£tr h7^^±^ ffilEttjK 

(33) m&?)'^Txmm&m^irmuxT?7 r i'*. 
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• to*l»*#b*Laj:5*/h**-C*6, ME (3 
2) E*<0«*^-*E1M6«. 
(3 4) (WE^y Kill»E*fi*o«»i^K:J:01IWE 

teS-frS^s'^Sr^tr* ME (3 3) Ei^»«^f- 
^Elt^So 

(3 5) jftE&ffi^x^tev ffiE^-f^^A^BEKo 

SrBWJf S^^^^Sr^tr. mJE (3 2) EIROWSKt 5 

(3 6) mjEMth^x JiUE^^^A^ficSo 

SriaSU-r^^f 1 ^^^. WE (3 2) tat^IIr 
-^Ett^Mo 

(37) mEttw^f^^tt, jifrE7 f -< ^^*»6f*— ^ 

SrKWiS w t ic J; o T f^A $ ixs ffl^jft ^(^Jf^oS? 

^yf>f Sr^U-rs^xs/^^tp. iiuE (3 2) E«c 

20 (3 8) *IEffl*«-*tt1IMW*-f ^^(CEIt^tb^^- 
if • r-^CMt5, buE (3 7) atoSSr-^ 
E1t^®o 

(3 9) frEffl^fi^ttStrE^-r^^^EIKS^*- 
• x-^McttJE-rs, flfiE (3 7) SStoS^f-^ 

(4 0) SftEEIte^^yrttSftE^-f ^^S:«»Elig<E 
SW^fy^tr, mJE (3 2) StOiSlT-^ 
Ett^Ho 

(4 1) fflEx-f ^^tt«»^35«e^S:fto, mJE (3 
50 2) Ettoa^7*-*E«3£«o 

(4 2) iE?5E»iiilBf^^^^@t-e/j;v^M 
«r*tr, StJE (3 2) E*o»«7 ? -^E«K«. 
(4 3) SlJE»Jte»tt«*S:*tr, SuE (4 2) E«o 

aa^-^Eitasii. 

(4 4) SUE— y K(iT^^^-^-^tc^$tL, fftE 
ffiBftlt^^y^fi. SUE— y KSrmEg6jB*S:«tr h 

^m^wiz^tz^yzf^ts, mm 02) mm<D 

^0 (4 5) WEiafi^^y^ttmET'-f ^^«r«»@liI(E 
SvMc**»«-r«. mlE (3 2) ffit^BSf-^lS 

(4 6) HaEieite^xy^ttHnE^^^^sraiSciHiiae 

y^S:**. MIC, huE^^ ^^^:lfi]e$ 
it, fl&EBeSH^^r^fliisESrii^i-tt^, TOE^ y 
KfcWE»jB«ft:*tf tc^f U-C«*ie»d* 9 S 

ti/7hS*5^f y/tttf, SuE (3 2) Et^)© 
^x-^Ett^So 
50 (4 7) huE*^ y KrttSa^*^*:^. Sic. fluE^ 



-10- 



19 

n&m&Zhm^izmo-tz*?- -yy&^tr, mm 02) 
(4 8) xw^^^ffi^ta^anc^x-^tEigx^ 

HfJfE3Effi/j>P>7 f -*£rgcI&>5, 1*7*— 
I*, (5l^Rt«c«75^<75 byy^^H, *&byy7<D\ 

t£&mfrh%%^m%m*tkm-tz>*'ryy'b^ mm^m. 

Mija5(Otttblc^U-C. HfllE^IiJ^^tj' by y9±. 

(4 9) mJS— 5/ Kfi^JStn:* by << 7°^^-. iftlE 
^y K^*Dift-r-5*-r y^li, f«Mfeta* h^TV 
E^Q $ *b 3 1£J& 9 7 * SSE 5rti^-f - t J; o TtT 
misE (4 8) Kitt0>«5Ky*— *1B*5SII. 

(5 0) Hffia^y Ktt»ii**^ mlfE^y K£ 
iPfSft-f Z>*y- y y°tet£W&?>-m* leflWO £ 5 Sii^m 
SKSrii^r. tl^ioTtT^nS, MB (4 8) ISttO 

(5 1) smIS-.-;/ KHd»fR#?-«:£*, IfflfB^s/ K«r*Q JO 

rtT^s, atria (4 8) tzufccom.^.y'— ? isie^g. 

(5 2) £S£±tf Z>mm*y L -yy'te. wifZ^y b'<D& 

f&ss £ ^ittjfB-r ^. -7 j</£?,$ -ewfs^ 

**»fe*u5/hSS-c&5, WIS (4 8) K*t©«*v*- 

(53) Htj^MauaJttmiHx-f **ic@w-c*^?§sfe <o 

*«r£tr, mllE (4 8) ia«©«i*f*— ^E«ft«. 

(5 4) Wfa^jaiiJgB«8trlS7*-f *^W— h9 
IB (4 8) lEfcWflMS^-^KttfcSB. 
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[122] MR^7 K£&^-*15lt^>r**<Z)»rBia 

[124] ^M^oTK^x-^feiS^-r^^Ji^iS 

[H5] BItJSf— ^W»f*-f ^KBItSifcfc^— 

^ * ^ s^on < *o fe^asy»«>M<o^*o»«*c x 

[12 6] «P^Mot, i/-^u.7^yr>{« 

10 0 m%y*— ^fBtgv^-r ^ 

10 1. 103. 115 S^Jgig 

1 0 5 laft/S^—y K 

10 7 "r-t 

10 9 ^ tf^ hVU 

111 ^ • t— a 

113 (AE) ^-v 5 ^.— /U 

117, 119 S^c 

121, 123 ^{y^-7i>f^ 

13 0 7 V • n >- h a— ^ 

1 3 2 ^n-fey-^ 

13 4 -X — ^ • ^^^JV 
13 6 K9>f /< 

138 yyryy 

140 MR/W7^»M 
23 1 MRRfiU^ 

2 3 5 ^=7-< ^ 

2 3 7, 2 4 1 K 

2 4 4 ^® 

2 4 5 ^SLBUffl 

2 4 6 5i® 

2 4 7 ^ffijig^ 

249 • -<r v i/trm 

2 5 0 ^P^^^- 

2 5 1 ffiMsr 4 *2 

2 90 i$9/S4^yK 

3 0 0 BaT-^ESf^*"^ 

4 12 RB^ 

500 t-7/i-7^yr^ 
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